This paper shows the dependence of the orbital angular momentum (OAM) of combined singular beams on the magnitude of the local perturbation in the holographic grating. In the absence of a perturbation of the holographic grating, the OAM acquires a maximum value numerically equal to the topological charge of the singular beam. With weak disturbances of a regular holographic grating, dips in the orbital moment appear. The depth of the dips increases rapidly with increasing disturbance. It is shown that even a weak perturbation of the lattice leads to a sharp increase in the contribution of partial beams with other topological charges. The reliability of the results obtained confirms the high degree of correlation of the intensity distribution of the original and reconstructed combined beams.
Introduction
Among the various tasks of singular optics [1] [2] [3] [4] , the problem of the formation, transformation and destruction of vortex beams caused by weak disturbances is of paramount importance, for example, for optical data transmission and processing systems [5, 6] , optical cryptography [7] , and manipulations with micro-and macro-objects [8] .
Special attention is paid to the problem of control of the orbital momenta (OAM) of single photons and polaritons. There is a well-developed method for the formation and control of OAM combined vortex beams by creating high-quality holographic grids [4, 9] . There are various methods of controlling OAM by electrically controlling the beam in crystals, using reflective metal surfaces, or by controlling the laser parameters. But is it possible to control the OAM of the vortex beam by introducing a weak local perturbation into the holographic lattice?
As a rule, the effect of a weak phase perturbation on a scalar singular beam carrying a single optical vortex leads to a change in its angular spectrum, which is conveniently represented as a superposition of a set of standard vortex beams with integer topological charges (orders). In particular, the perturbation of the phase pitch of the spiral phase plate leads to the appearance of an infinite set of vortex beams, which can be represented as a beam with a fractional topological charge [10] . The weak perturbation of the bifurcated holographic grating leads to a similar result [11] . The state of a complex combined beam is conveniently characterized by the amplitudes and phases of standard vortex beams, which form a vortex spectrum. Knowing the vortex spectrum, it is easy to form a holographic grating and restore the beam itself using fractional OAM [12] .
Thus, the goal of our article is a theoretical and experimental study of controlled OAM resonances in combined vortex beams, reconstructed by a holographic grating with weak local perturbations. 
Model of the vortex beam
In paper [11] , Berry showed that small deviations of the parameters of a spiral wave plate from technical characteristics lead to a significant distortion of the structure of the diffracted paraxial beam due to the internal disintegration of the optical vortex. For example, if the deviation of the thickness of the wave plate from a multiple of the wavelength  of the original monochromatic radiation causes the birth of an optical vortex with a fractional topological charge p It should be expected that the sharp bursts and dips of the orbital angular momentum are due to the avalanche increase in the number of partial beams, forming an array of optical vortices with deviations of the topological charge p from the integer index values m . However, these assumptions require experimental verification.
The experiment and discussion
The holographic amplitude grating is the main element of our experiment for the study of resonant bursts in the OAM spectrum; it forms a combined singular beam. Therefore, we first discuss the structure of the recovered beam field.
For our experiment, a beam was chosen, whose amplitude is described by expression (5) (7) In order to check the presence of avalanche instability of the orbital angular momentum   z p , binary holographic grids were formed for the combined beams (5) in accordance with the expression   cos arg cos ,
Q  is the scale parameter. The view of the holographic grid and the restored field are shown in the Fig.2.   Figure 2 . Simulation of the holographic grating and intensity of the recovered combined beams with a small perturbation of the grating. Experimental studies of the OAM resonant bursts in vortex arrays were carried out on an experimental setup, which was discussed in detail in [13] . Schematic diagram of the installation is shown in Figure 1 , in this work. The spectrum of optical vortices and OAM of combined beams formed on a spatial light modulator (SLM) was measured. The method is based on the measurement of higherorder intensity moments To estimate the measurement error, we used the degree of image correlation, which lies in the limit 0.9 0.93
 
, which indicates the agreement between theory and experiment.
Conclusion
The paper presents a new model of a combined singular beam which consists of an array of optical vortices with OUM resonances. For this purpose, the spectral composition of optical vortices in combined beams consisting of a superposition of Laguerre-Gauss beams with a sequence of amplitudes that determines the fractional topological charge and the OAM of the combined beam as a whole were theoretically analyzed. The considered resonant bursts of OUM in combined beams have two possible aspects of practical application. On the one hand, the use of beams carrying higher order optical vortices requires taking into account the quality of holographic gratings associated with these beams. Some types of such grids can lead to avalanche destruction of the OUM, although the appearance of the beam does not imply such an effect. On the other hand, the propagation of beams with OUM resonances through optical media can be accompanied by both a change in the shape of the spectral burst or dip, and a shift in its position. By fixing the change in the shape of the OUM resonances, one can argue about the nature of the medium irregularities, for example, with weak turbulence
